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>m, ^fy'J^l, mfbil CVDr£^4£S io 2 i) , P 

SGI, BPS GM^p ( F>i$MM'h t WM~C$>2>o --T% |§£-JS 1 1 5tLT> S 
i0 2 iMt^ fOS i0 2 i«li, ii»:iotUv^ ? 
, CVDftCUWiL^, £*U4, «t»fkfe-C(i, TiwWS i0 2 

« o^ffiff^c tc m < Jxvk s n h #\ cvDftian i4\ t* oss^aMSf a $ 

[0 0 7 3] 

m&m i 1 5 *r>$L-tz>^tKi 19, hi mi i o b6o^H^¥Jafti-^>- 

-C^co^|g B B H v'l 3>Jf 1 1 6) Sr. ^Ii»:^?^f2i»f>l^ 
[0 0 7 4] 

iit, HI Ml 1 0 b<0^ffi<7mH1£&4 J)I&J±£-£&*:#>C 

1 5 fc^jfii-atirK, ^-ig H B H •> >; 3 ^« 1 13 w#;g B H H v 3 >jf 1 14 *m 
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fe-f&mi&fal 1 0 a (ll]4D#BS) (7)OT^5Jf^v^(iWJ^^ £ <9¥±Hft 
[0 0 7 5] 

04FJ:^tI8 (spfiffcJDg) (i* Hi Ml 1 b (H4E#bs) wllw 

nflCi^^-c^^v^^tciiifei-ixe-t?*!), iiiti 1 o bois^fi 

[0 0 7 6] 

IU4 E i:^t^^i<7)f tlg^^lt-S i t ^ < , 0 4Dt:^t«SI 

wss, -f &fc*>> jmshv 'J3>si 13 Rtr^m^ v 3 i 14 

t^^litl 1 0 a^M£¥iBft1-£XfI£|IMU Kl&imsL 

3>il 13 SWav 14 ^fi^E"*** 1 110a OHMK 

itLT^Fffl^kXeSrlllfiL-C^ffi^fflttSrfiait^L^o 01*.**, #|Sh b b 
y'j3>il 1 30¥fflffcK»^Lfc¥fflffcXfI&iS;te+*fc, #££11 v 'J n > 
SI 1 4 Hov>T(ii^v^ffl14^#^tL-f\ ^ a B B y'j3>|l 1 4W 

fifties L£¥fflfl:X@£ilife-t-& t, M B H B y'J3>il 1 3i:o^tliiS 
v» 3 PfiteJ& f f#«b*Lfcv>o Lfrii, 'J n >i 1 13 <h#|g H B H -> 'J n >Ji l 

i 4 toiwus^^i&^tt&pr^ttt^So 

[0 0 7 7] 

EI 4 Gi:^tIST1±, m 1 110c coOT^iiLT^ 1 1 1 0 c <D 
8B53*W£S i 02i 1 1 2 a «fc l) 8tW£gH7KSf^ * U ^A^*^ 

W^ty^ftALT, i0 2 lH2 a&O f liM& H %v»; ny|l3W 

TS^f>T^^«IKSL^f£Stc^fit* 1 1 6tU^t^Ai*Mn, 
£*UCJ: (9, fflJ^-W^S i0 2 il 1 2 a S^JMSJIv V ^ >Jf l 1 3*>TUIi 
, 7c^#|g H B H v 'J n >mu l l l <7)^M^^*g B H H -> 'J3>1117i LTS 
•3, f OTi:»ii 1 1 6j&«^J&$*l, ^(OTCTCOf^y'J ^>S1S1 1 1 
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coi^'ft^aAigtt, IU4 Ft:^tlli 19 ^Hu^»i-^>-<h *>-c§ 

[0 0 7 8] 

HI 4 H i:^tIg"Cli, 0 4 G IZTfi-tm 1 1 1 0 d <7)^^-il 1 1 5 a K£ 
2St K^2£«) 1 2 0£IS^£-£T, &&&& (li*)&t>*tmm 1 3 

«t OS i0 2 l HMLTU^ 1 1 5tf ? S i 0 2 i 

$<7>mkm-C$>&££it* z\<Dm*)X%^) o ClORK 4 0 0UI±«j^ 

o m2mui 2 otitii, nMfiuuji, ^ H B H v'; =7>*«x(±^-<7)^®^s 

2MU 2 Oli, -etL^co^, Mx.f£\ (0Ox.W\ #7XIIH 

) -CaboT^ J: v> 0 
[0 0 7 9] 

m 4 1 tc^-rxfi-eti, 1 3 0 itftmm 1 1 6 o«b#-tm2j»t*-& d t 

[0 0 8 03 

±u<D£n%frmjj-m<vm, 1 od^-e^ii (urn®) 

^WifiJ. BF£U jtfeiHfcIS 1 1 2 a±HBff5eJ¥<o#^ H e H v';3>e*^-rWfi"J • 
[0 0 8 1 3 

miEiTf 2003-3080723 



# if 2002-264188 



21/ 



[H 4 J H^i"Xfi-e(i, m 2 1 2 0 W#g B B a y 'J 3>|1 1 7±fc»o T 
[0 0 8 2] 

MX^^-fi H J: n , m 5 <£ -9 £#2»#3MK («B# S O I «) 14 0^ 

If^ti^o El 5 lc^-t-^2»#:« 1 4 0 it. llCM^v'Jnyl (fjl l 
1 17«:tL, ^TCtr/T^&S i0 2 i 112aM f 

y'j3>i (iHl^#f*«) 1 1 7 0J¥$I±, S O I &fct Lx<Dmt.\^mw 
~fZ>±.X\ 0Ux.(i\ 1 0 ^ mJ^T^f $ L < . 5 nm~~ 2 mOfEffl^M^^t 

[0 0 8 3] 

mMHOOHM^S i0 2 l 1 12a*i6^«fi 

iit Lxm-r&m®. (so hi^) unt ^iw^a^^ifeM^^i- 

If 1 1 2 a ^tL^^iH (^SO imm 14 2, i"^^^>, ^.|S H H B v<; n 
>il 17 OTCW B y n >m 1 1 3 ^^ir^WM 1 4 2 (±, i§#<7) > <j n 

> »^ (J ra^tf 14 * ^"1- £ o 

[0 0 8 43 

->'j a >/i Affile Wt-S v«; 3>^<h{5^|W|^<7)Jrft4^^1-^o -Oi#^tC 
£>^T, ^ H B H v'Jrr>«l I3(i, xt> Jr->^;l/JS«ri^J: *)fcJ&Ztifz& 
S B B B y')3>ll 1 7 £Titii£ LX^e? *^^)isj&Mmz X ^^WL^KhMX 
hhtzib, J£*£^v'j n>U 17 tifM^ifHV'J 13 <hco^®^(±^^ 

^Pil75^D^^ 0 Lt^^oT, C<^i*f««l 4 0 SO If 
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[0 0 8 5] 

z<D&m<Dwmizz<>xmm2ti&&*mit&tiLi 4 ot±, i?ux.(i\ so hi 
t*H 1 nni&aiai&*ffMt, ^so 1 mMi 4 2 mi h uy^-m*^^^ ? 

tHOli, SOI Hit 1 4 1 miDRAMO ^t'J-t;^7> * ^>f&31II]g&£ 
ML, #S0 imi&l 4 2 KliDRAMO** n^^t^y^^Mt^T^'J 
^■-y3>Ctfflt*4o DRAM^^^1-^>^i6H^ffl^n^4 i 2*f*^4 0 

tt^so ito^so i Mit<7)^ H H H -> 'j ym<omz<v-m*mf2> t, 

S 0 I flit-Cfi&J lOOnra, # S 0 I ^*S-CJ±jBc ^n>-l05^n >@J$ 
[0 0 8 61 

EUH^^Ifl (3MWIII) C^ioTllIIl 1 0 d<0^®H*&|fJI 1 
2 1 *ML?t*^ Xt±, H2M1 2 0 <h LT^®«fe|fS 1 2 1 
I2SS12 0 fcSffl Lfc*£-f±, *#W£BI 6 H^-T J: n ^#Sf*M 1 5 0 
j&*f#f>*i& 0 H 6 1 5 0 (±, JMgUv 'J 3 >« (£ 1 

) 1 1 7^TWfi<]^l6iil 1 2 a£^U -e^TKfltRB Lt^SOW 
1 2 1 im-tZ&mtte&o 
[0 0 8 7] 

£ #1; K -f h Z. t tfX § £ o 

[0 0 8 8] 
[HJfcfll] 

[0 0 8 9] 

(H«U 1 ) 
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Sf, JfctSifil 0-2 OH • cm?)PSX(iNl(?)ilW#|* B B H S i«l 1 
l£i£fifL£ (0 4 AC^tliCffii) o #:^T% Ml 1 1 ^liKlfcBMfc 
SfCi 2 0 0 nmJ?<7)S i0 2 ll 1 2 £^J&L£ (HI 4 Bi:^tlt(:ffl 
iO o S i0 2 ll 12 0MU*loT, Ml 1 lco^ffitc, Jji£S H B H 

, *MW^(i3 0 0 - 4 0 0 nmWfK^^^ 3 0 0 nmJSLTXJ±4 0 0 n 

[0 0 9 03 

*h£ife*U INSOIIIlt (**v^iJ?S0I«ttt) t-r&^*S»cfflp**^$*L& 
ct^H, ^JUbSrHRK/f^-^Lrt: (0 4 Ct:^tIgt:fflS) <, 4*5, 

IE# 4 / * * - VcnmWlktiL £ ft £ «fc d Kfr 9 -J&St&^T * o 
[0 0 9 1 3 

S i O 2 « 1 1 2±K^y-;f*£l£»L&v^§^C(i. S i0 2 H 
cof^ h/^-><7)^P§r^JlL-CS i0 2 ll 12 ^x 7 f>^Lt, 

[0 0 9 2] 

— 3u S i O 2® 1 1 2±tc-TX^^?ritm-r^^^(i, -€-0_LtC ^ h 
#:v>T\ v**#<z>HJp«5£i§LT, itM^^ 1 ; n>Mi i 1 co asanas -r 

&£"CS i 02® 1 1 2txyf>/Lt, S i0 2 ll 1 2 - > ?ir2> 

o -e-<7)^, 'J&SSKt&tT, 77^t^>^|, S i 0 2 il 1 2<7)/^ 
- > y'^Htrtc V y J* h frgHJJt IT 4 i 
[0 0 9 33 

h RZf-r X?tf*m£:-r fflWfrWKiM&JI v 'J =» >M 1 1 1 1© 
^®tf*^ffi Lfc* 1 1 1 0 tf'&htitzo 
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[0 0 9 4] 

1 1 1 O^jS^gm L fcil*±}:i k? ? + y f S ill 1 3 S ft, -ft 

£ [bJB^H S i 0 2 S 1 1 2 a ±H^ B H H S ill 14 riffle $ ft£ (0 4 D tCTjt 
tlgCffli) o xf^->t;PS i Jf 1 1 3 0J?£l±, flfc&lft & 

[0 0 9 5] 

&v>-C, ±fEtf>H 1 « 110a (D^m^^m 1 1 5UT3^n >l?co 
oMI?(i> ^* $ 1 1 offflttf D t tit ^. c t ^T* I o 
, gHtflU (Wilf, CVDftfUI^S i0 2 l) , PSGl, BPSGS^W 

mmmm-cfrZo mk, g^n 1 so±cs i 0 2«^*6*«sr^j£L 

[0 0 9 6] 

ilStl 1 0 b COM (^11 1 5) 4rWJgLT¥»ffcL^ (El 

-If, fflJgXfS £ is It 4 MS ^ ffc&i- 2>ti#>\z ikfrXmR Vf/JL li i 

•y > rig * H UUv\ 
[0 0 9 7] 

W B y'i3>if l l 1 ^^^iC^f t ^^ftA^iiS J: t t: 

7t (04 Gtc^-rxetwffls) o aci^ Mia«t^^t>'/£A 

HI 1 6rt\ IR/hStf&Ji (microcavity layer) I&VM±V±A-f * >ffi^sftJ8B <h 
L-CffM^tLT^o IO^t>aAIilt fllx.!*, 600keV-e5X10!6 
c m- 2 c^TK^-r (H+) &-&X-fZ>c\tl<z£t)mM-fZ>ZttfX%, I<0 
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[0 0 9 8] 

<k\f*X\ 1 0 dO^MtSlJ^fflS;L^^2 OS i Ml 2 0« 

-h^m^^-^ii:, ^fofe£-£7^ ^Jg3 0 0°C^1 OfM^M^U fill* 
Sl0ct$2lf20 t<D&&&m*fa±Z*ttz (0 4 HC^i-XflH+B^) 

JiO 2 ^X'^S^OfuM^ l Stt^i2StClt-it:J: , IS^ 
[0 0 9 9] 

^1^1 1 0 d(7)iMO { l2ltl 2 0(Dmm<D^^ < t ^<0_t^I£ 

t^SillU SrJffiftS-frfc&iSli, INSO I ^«tTt±* < S O Ilt^j; 
* (El 6 #bs) o HSO I v n vlftis «»W*^-*#36«H55*$ 

[0 10 0] 

fciftWU S O I MM K \t & <b 1\ ^-ISh b h v >; ^ > IfXlix tf ? * >> ^ ^ v 'J 3 
[0101] 

&V>-0, IS-^«l 3 0^40 Ortr 1 0Btf B 1«I^HtCtCJ: 0, IS 

no^^t >v±a^ i i 6 <nufrx~ 2 l£ (m 4 i tw^-f xe^ffi 

MO o -E-^IS*. tc^I^RI 1 0 [Z^m^fiX^tz^m^y') ^ 1 1 4 
. aj^-W* S i O 2 * 1 1 2a, xif^ + y + ^S ill 1 3, Iji&iH v 'J 3 > 
1117, RCT^LK S i mi 1 6 «9— SB 1 1 6 b t5 3 \ %2 &fc 1 2 0 MKfeWt 
Ztifco mi&Rl 1 1 a^^B Ki±#?LKS ill 1 6 a<Dfri)m^tz 0 
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[0 10 2] 

lOiH^ffllttti, *ft&3Kftx.T, 1 3 0 coj^SSIWM ( 

2tfc<7)3l*Rl 1 0 d, 12 OO^^c'; >^'TltJ££ft£IOT) !,zffi.fc (WLfcXli 

[0 10 3] 

#110 dOOTffl^^^Jt* 1 1 6 t TSrfiffERU WFJg, J- y ^> ^TPt* L 
[0 10 4] 

i2SSl 2 0±Oft^t®H#l§:£*i7^8tJf 1 1 6 b^CMPfW 
llXlix.;f>7CJ; OK**"*-* i: <h i> Ciffi^ffiftL/: (0 4 J K^-fX 

[0 10 5] 

m±OI*lKJ: >K ftB^tfj&ft&V 1 1 2 aS^tif>WflS B H a S i « 1 

1 3o±co. 2 ^mcoj?<^^#o/i^ B B B s hi 1 7 zm-tz^-mtt-mutf 

VkhiitZo ffMSftfcJJMSHS iJSl 1 7 0MJ?SrD5rt^®tCov>T 1 0 0** 
MmLfztZ?>^ mm<V%l—&l±2 0 1 nm± 5 nmTfcofco 
[0 10 6] 

aaK^-KttilHi^BfMlimojlS*, JiM^S ill l 7 Hfifr^&ISB,^ 
fi1{i#A$ft-CJ3fc?\ JMSffciftfite^ili^SftTv** i bAmUZtitio 
[0 10 7] 

^j£$ftfc**l 4 0<7)^®a$*^^K^»ft-efPiffiL^<h^^. 5 

&s i v^'^tm^-e&otzo 

[0 10 8] 
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^Jx.(£SiGe, GaAs, SiC, C^^tt^iSHIfflLtU^ ^jgco 
[0 10 9] 

[0 110] 

2 ) 

Hi&00 1 0^-C«jgL^BI 5 i:/7t*j|«:lft4*«#i«0*S O I « 
M/>fJrt^y^tt^DRAM«L, S O I UlttC, 

[0 111] 

±ieco^2»#**{i, dr am zmM^tzmnmmi^mm mss^ 

[0 112] 

, ^it^mw-m) *$L&mtz>iM (hiid, H4D) <D&&m~M-rz> 0 

[0 113] 

H7li, iSO IiilXiiUSO I &*^S«i*<&»/h*&iJ§-r*|g''C 
SRfrffJ&f&liJf 1 2 a (112 a) OK^StB L Tn&JiMSJI -> 'J =r >^ 
tl 1 (111) ICf^y'Jn^ll 3 ( 1 1 3) HM 
fttcti, iBjBt^^W&irfeliS 1 2 a (112 a) ^itcfi^y'J n>i 1 
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4 (114) Mt^»o -Wti^ ^Jiii\ MB B H y'J3>il3 (113) 
cOJ&MJ^cfc 0 i^ftivU 3>114 (114) OJ&ftiiJt^ji^if^Cfi, 
^|g B H H v'j n >7^gR5^£*fe*i® 1 2 a (112 a) ^ftL^^i^ (i"4^ 
i S 0 I tiSXIif S 0 I fUli: ^ i it) AlrtHlAL, .ItUlJ: 

f? > isoi m&ji. i*m s o i mm t % h -< # n^ai/h-t- 4 0 m 7 «±, ag^gco 

MKisi^-c, «A lrt ?i SIi£A2 t:i/MtiT-^i^t:^Ltt^ 0 
[0 1 14] 

:wi9^S0l mi&Xizm S O I £l& t & ^ § fM^SB/h/^IIlHc & & 

fc , #soi mmxnm s o i «£w$n^jffl-r * - 1 

U\ ^SOIiTOiUSO I^iftfc S O I«**fcOJt#^««r^:S <i"-6iK«l? 
[0 115] 

EI8(i, i 1 <7)Il(7)fit:!to ttji$ti|#l)^S O I SS-C^ot, # 
SOlWl/M/;^«:IS:fl<)i:^Ltv^o 0 8t:^Jtli, I^DO 

[0 116] 

f^-p, -o^i^iitii, ipso i mc2jij?: s o i mmcoffi'hmm&ft 
mionmnBm) stria 4 d (m2<Dmm<vfm) ^m-t&xm (*m&m 

[0 117] 

0 9 A ti, #*#gJ&:RXfi^fjl 1 Ig (ilffiftlg) fcTjrfBU EI9B(2 

, *mfcmmmi:m<Dm2j:m (m2j&mxm) fc^na-c**,, znnmw 
i&<D¥mimfc&j:&itisitomft<otemzmm't&m&. mi a, bib, m 

1 C, 1219 A. @9B, HIE, HlF, Hi 1 G> El 1 H. Ell I <7)JHHX®7& ? 
HM£;fx&o CO^M^f^^#*fr«^ftXfI^^2 0^0^tgj3^ 

m-t&m^r, HI4A, 04B, U4C, i9A, @9B, 04E, 14F, El 4 
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G, 04 H, m4 I, 114 J OJKKiej^HJi^tlSo 
[0 118] 

^fMSfilioi 1 Igtli, ®9 AHW^Wtc^-tJ: n SP^W^tt 
»|12a (112 a) ±tc^ B H H ^*f*ii^O«^ B B H #^fM^S L ^ 
&f*-C, 12a (112 a) <Dffl{Zte\,*X&ti!> LX ^£JjM£& y 

'J 3 (###«) 11 (111) ©llWiCWy 'J3>H3a 

(113 a) ^xf^ytjUl^s, fclZDgTNi, fflWMftfc 

#felf® 12a (112a) OWi:fifiy 'J3>113a (113a) 

[0 119] 

d ^-C, #fN|y ')3>H3a (113a) Ollfli, ^Xg (EI 9 B) \z 
teXs^xmSM,^ U n >« 1 3 a (113 a) <7)±tc^.|§ B H B v V n >Jf 
$^itiCTO^il2a (112 a) O JiU#|§ H H B y <) 3 >Jf 

3>**»^W*i|fei»Ji 1 2 a (112 a) ±<D®MI 

y'j3>113a (113a) ©Hfffi, SB5H«Jfc*feliS 12a (112a) O 

[0 12 0] 

4^#gJ&:ftI*I^fil2Ifl-C(4, H9 Bizmm*) kZTjkir x ■? SB$5-ffjfc*fe 
Ifil2a (112 a) iH^jfeft^flsW^O^fea^fW^fi L^o 
SMSiHv U n >f 1 3 a (113a) £Ttfl£: Ltfggy U 3 >*j&*J3cS"t£ 
£#T% y'J3>|14 (114) SCWgH y'j3>il3 (113) 

£j£:R£-££o -l<7)i;#, ijMgHy «J 3>H3 (113) t±, 3> 
11 (111) <7)^®-C(i^ < , ifM£ H B H v ')3>113a (113a) 

M^Ti&t Lxj&m-t2><DX\ m7Rzfms zm&LxmnLtz x n &«g/Muja 
&&z. ^mzmmnrnzftso i mmxitmso i s *i& 0 

[0121] 

5ri5, JjMSJI y >j rr >/f 1 3 (113) 12a (11 

2 a) ±«)««Hl£^:-t*Clfct±iHFJS:OMH«:^i:$-*«:V> 0 £*Ui, ^lSt 
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[0122] 
[f&W 

[0123] 

£ „ D pg * i^a6 & c .^ ? -e § & o 
[H®<7)W^^ra] 
[HI A] 

[m i b] 

[HI C] 

m i d] 
im i e] 
[miF] 
[m i g] 

<7) $ i <o mm<D fm^ & %> mmm.^m * mm -t h tz #> <n m -c & & 0 
[m i h] 

[Ell I] 
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1 : 

[02] 
[03] 
[0 4 A] 
[04 B] 
[04 C] 
[04 D] 
[04 E] 
[04 F] 

*§&w<nm2<7) mmmm m^tm *^t4^oiT**Se 

[04 G] 
[04 H] 
[04 1] 
[04 J ] 
[05] 
[06] 
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[07] 
[El 8] 
[EI 9 A] 
[0 9 B] 

10, 10a, 10b, 10c mi %M 

11, lia j&gjiv'; n >^ 

12 s i o 2 m (mm) 

1 2 a gfcfrtfJ&S i0 2 l 

13 #|g B H H v'J =r>/S 

1 4 #ig B B H v'; n 

15, i5a, i5b fi-mm 

16 ^Jlv"! n^S 

2 0 g 2 3£« 

3 o 

4 0 ^SOIII 

5 0 SOI 

110, 110a, 110b, 110c, 1 1 0 d Hi « 

111, ilia 3 >&ffi. 

112 S i O 2® (*felt1) 
112a UfrM^S i0 2 l 
1 1 3 ^|S B B H v«; n>® 
1 1 4 ^y'J 3>|f 

115, 115a, jg^-jf 

116, 116a, 116b frWM 
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i 1 7 jmsjiv'; 

120 m 2 mm. 

1 3 o m^mm 

140 ^SOIM 

150 soi mm 
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